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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reliable 
semiconductor device and a method for manufacturing 
the device, which can suppress its deterioration with 
time while using copper wiring. 
SOLUTION: A connection part 44 to a connection 
electrode (pad) 3 made of a copper film on a 
semiconductor substrate 10 or between the electrode 3 
and a bonding wire 43 is arranged so that copper is not 
exposed onto the surface of the connection part 44. 
Consequently, there can be obtained a reliable 
semiconductor device which suppresses its deterioration 
with time with use of a copper wiring. When an Al wiring 
is formed on a semiconductor element using a copper 
wiring 6, an Al pad 40 is formed not immediately above 
the copper pad 3 but at a position of a passivation 
insulating film 4 shifted with respect to the copper pad. 
A stress during bonding is not exerted up to the Cu 
wiring and copper is not exposed onto the surface 
thereof. As a result, there can be formed a reliable 
semiconductor device which prevents deterioration of the copper wiring with time such as 
oxidation or corrosion. 
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J«»ir4^«l*6«WE3tlfc»l«0iaiti, B?tESfl 

6t»i?s;3 nfc^Mmsi. msm 1 ©lasnsoTtutaifi 1 

u ffiizm 1 ®StMHftD4>& < 4 h 
^ffitc&1ft3tifcft2<D&MA. mftaHi2©IB*S!4 

nsK&icmmzhtcm 2 commit zMtffiu. mm 

fcflMRS titcm 1 ©g$&m@4 . MB* 1 (DffiM&vm 
1 <DSttiHffi*»au MiESS 1 OMHt«ffM>4>&< 4 

&^*sffi3tt&HOtt£<e*JdtttR4. mjiami 
©ssissoWfaBapsBccsttL-ci^siJ^^^tcift 

4. m3Em2<nmnt^mMicmffi2titcm2<Dmmm 

bmf&ztiitnivmmmmi. m&m 1 ©la^Ro** 
1 ©sSc«@*Msi/. 8>rge0 1 omwmMoyj>u< t 
*>-»ft«a3-e*MPW*fli*fci&ii«4. mean 

©»«**©«HBBI!P««:BaiLri ( >*fi|J»*36^«:» 30 

arr * <fc 5 temGifittiuitg&a 3 *ifc«3t©ssi8*8J 
;ujb 4 . Hirie^ < «; r > * ;ub±ccbbse 3 ft fcffr 2 ©le^ 

4. Uiam2©EKl4«Slfl«JtC«iB3nfcm2©««S« 
« 4 * Affi Ltc C t 4 f 4 ¥W#RX. 

i. Ta, A 1 v Nb&tfcfte>©fb^»©i>-rfta>a> 

&»tf*i* C 4 *»«4-T 4S»*3l2XBai*B3 CCIB 
«S©i|aSf*gig. 

[»*B5 3 S9ie^2©ia^Sa f MI2^2©Si^iBiS 40 
«. Al> Au, Ag, P tSO'-€-ne.©^*>631^ 

h*ci^ifr§ ifjjai 1 nmrn-sm 4 ©<, » r n & 

[If mm 6] 4£JW*»«J:fc»JSS3tvfcfl3Maai*i 
R6^4"rS^^ffii^6«fi£3tifcmi©ia»4, tulB» 

e»«fiss njts*t«fii4 » niftem 1 ©iBSUfconwiasr 1 
©Stt«g4%«ac. mriam 1 ©^me©^^ < 4 

fc-8B*»a3*SMP»%flritfc*ftlM«43l?«ErSX 

?S4. liriaggpsp^^G-csiOT 5 ^ >y-7-Y-^©— 4a* 50 
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WKS»*«fc#>f t .f >*-J-«IH4. BUgES&H® 
4 SSIB*'> -< > ^ ? -( 4 ©*g&SR#£ Km* 

r *xa 4 0 ?t c 4 4 t z^mtmsom 

Ht. mm&m&Z 10-Torr «T©M*»ff»H* 
•Cfg«-r4IS*»6**C4*»«4r*lll*!l6K:IB 
8©¥3W«£g©$8£7!f£. 

[i»3»« 8 ] fjii!Etf<>7= *mmtc®m& 

«BI*JBBSf 4XS*Se»K*«-r4c4*W«4-i-* 
iftft9 6 X»» #31 7 KIM^¥*KHaK®M*«&. 
[1*3*9 9 ] fna¥aM*S««: lO-'Torr JWT© 
K^^JE^rStt^X-CSi*T-5XfI?r 3 (CAM * *> C 
4 £^3!! 4 ? *¥W*8cK(Z>K£3r&. 

[0001] 

B^bK «fc £^£^fcfiffltt©m^igf*ii|g&tf 
[0 00 2] 

jttJ;<*-i>ysnti>4. HUB. 

^stifc^iftS^^isiaRaf c©spffiia©A - 
a- mcfe^UftoTSmm-ciibZ. ^';n>^i-©^ 

<*Stg 1 0 0 ic«. j/ya >^tM^c 4*©jfiMyg 1 0 1 

*9&s&3 nr*$ o , -e©±tcr ;u s ^.^ 4*©ies/< 

K6on>5. ieH^^->l 0 2«. S±»B©iEe-C 
**. *±Jf©ie«^-^->(CB^g|14©maW«^ ; l: 

tf>>mm?z® (jwt. /<» Kti»9) *s«i^3n-cci 

S. C©B5iS-'N"*-> 1 0 K l 0 3*s^S3 

n-CliS. >*v K 1 0 3«. 1 0 2 4(^D 

tm-cfcf&ZtiXi**. WMBl/<*-> 1 0 2». ^'Jn 

>a^D»& 4©^- s. i^^- is b >Mmm 1 o 4 (ct^iffii 

»trtas4L»r^yj'^'-j/s>iftitsii 0 4tc?K 
EE3n/t§sp«Pi o 5(cB*n. smott,>s. /<? K 

10 3©S^gf5«. ^rJU5-'>A^4'©^>7 ; ^ > 

#rm>i 0 6©5feJgtc^3nTt^o ^>5=-f>^ 

[0 00 3] 

i*ft6«ct>. ai*fSSIIl?:iS3%t,>-c^tt>«:S(gL.r 
fe< 4. A»f©aS^Slf©^3^M©^IStcJ: 
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3 

&tc ttfp-cmzmf&b-a.^ 1 5 o-cm&&.± 
©arcgMbSftSJ^sc&s. -eur. cneoift 

ifcs. -ec-c. u< «^^*ffl^)tie^± 
imis>ja>mt%i (si, n, ) ©s^iia^fixsft 

-C<,>3„ C©S i 3 N 4 SfiBgtt. Am*©i^i?©jg 

«* awM-r h mm* wr s fc»cc$B©G?s&a t l- r #?s 
<. ®ie^icaiif©KSir*-2>o 

[0004] *fc. ¥WM7«^94r-i?>^-r«« 

7^i*-#>fw>^K<fc9&i&jWTtoftS„ L*>0. 

c©fii^, -a-o*><aiifi^*ss i , n, «a&-cs*>ft 20 
x^xi>'<? btrnximmmmmrz. t©f& w 

«^-r-2>li^. ^©SMk-¥>=in-^3>*B5<?fc»«;* 
±MZT)\> 5 i->AE«4H,>t»«ri C4#*5, 

corns, T}iz-?A^'j F©iBT(cafieifa* 5 *5 

rt»-c4>r;u 5 a £^t©p B lK:irW>H>|5£FdW s && 

■StsMMxm^binx^z. c©J;^^*fi» 
cx-e©$nji*ffi*ti«-rsfe©-c*5. 

[0005] 

CS8)@*»»-r6fcJ&©#©] *^B, 
©SBXBSl «!: T 6 «RS s ftfcj$&s 

©«ffi&cg3#StfJl/&l>J: 5 it&J&T* C £ KKRMSds* 

«c«t s^fb*«i^./cMffltt©wc^an*sigRof*©ii 50 



1$ga 2001-15516 
4 

m&nm-r s ci^o { b-^ a a - y 3 > ^©^ 
§&«©« wb k j: s mtiffi < wm&tDm^mmtm 

±K7A 5 -3 A4> L < «-£©^£gBi®£J£l£-r&t& 

*ftf§J8i ©IBJJCIBR** A *) i& * & t > 
cfc 5 KK*©®ji*ffli$iJr-SSStt©l«t^»gS:Jt5fiS 

[0006] *%Bjtt. anx^^i^t-r 

«5Cc««BI*Jl5SrJ-*ci*!|9«4-r*. S^c. x^*- 

- v > yjf «:g!m?iss*iffi < . tomommmtm&a 

16Lh K Jgjffi 3 ft /c^X «riiat^ t ? Z, 6 flt 

fissnfc» i ©sa^iMia^ i (Dimttcmffistitcmx 
m 1 0smsed>& < <t ^-su^sttss-t+s^pgB* 

<l^fc$Si^^<i: . fJIBIg 1 ©S!^»ffi{cS«SSftfci* 2 
©lEi^i. mrism2©I3©£mme ( Jti:^3ftfc^2© 

i *^ffif l , mria^ 2 ©»^m*iB>rieii 1 © 

«iftm@©iiLt Celiac < m 1 5^2 ©S^Sffi©{4S 
[0 007]*fc. *Hig©ifizii^g«. 

±icmtt s ft/ciaxtiin^ t * z^m* 

ZtitcM 1 ©I2J£?<biufe» 1 ©iSKK^3tifc«X« 

4 r5^fe«*»6«jissnte» i (ommmrn 
mtz'm i (mmj&vm 1 ©s^s*?*st> > s?ie 
ft 1 «D**M«flKJ>a: < i t»-Si5*stb$-&seapgi5* 
{f^ws^igi. Btri2ft i ©^^m®©Ht(iB^pa5fcs 



5 

x««t^»<br*-&^^6*asti3te»ri ©saw 
us <h . Bvis^ i oenaemi 1 ommnfazmm l . 
mam i ©«tt«tt<z>ij>tt< i &-a$£gstH3#<5gan 

±«:JBfiR3hfcBBRoaa*«ifWrSz»«ISi, MSB* 
^»±tC^«tSn/c»2<0iB«<!:, ffriBffl 2 <£>BBif£i <t 31 

mjicmm s 2 ©sgti ± £jys l c <t * m 

tt, Ti, Ta, AK N bacXC*l6©ft^»©C^ 
ft^fciBtfftSJ^KLTfc^. f5fB!fi2<DIBii§l& 

zmum2<Dmmtimiz, ai, au, a*, ptsc^ 

«^ $ titcm 1 oiBi^ <t , mam 1 oiBttcc&Gi 3 n/c 

mam 1 (Dmm&vmam 1 om^ns ±%im 
u mamiomffinm<D'pti:< ±t>—$Kzmmz#2> 

-r*xa«* 1 o-«t 0 r ri^romm^ 

a*3 6«c*«r*J:9«:i,TMii>. stria¥«#se? 

*1 0- 4 To r r MT<DmX»EJft£&# X rgfJlT £ 
xa* 5 6 icAffiT & J: 9 te L, r 6 At, >. 
[0 0 0 9 ] 

o»jB*Bi98ra, *r. Hiaona2«#jBLr*i 

<DMM!*IWJJ!TS. ^1ME2 (a) -7^^^ 
>f f ^>^Xa^Si?3r'S^itS«0»rH^ BI2 

fc»tt3ftfcE«tt* SHM»r**K IB«»(ctt*n 
«iW*©><* H^«iSntU5 B /t»Ftt* EM'* 

tc£©/< * >^-^> 3 >MttMKtncfiW3nr^ft. 
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y«7-f-W*. ^5I5[p1SS, 0fl*«> a'^-»J 
<DS@$S^ ft £ tcS^ 3 ft S c 

[0010] ^m»m«. 1 ooa ? k©««», m 1 

(a) &C^3ftrC>So 0i^>'jn>i 

10 fb^fti'o^^ 1 ccjgjiSShfcWEtatt.. &mnmv 

Cu«±iO;^F3tt t S±flOSfl^2 iHi; 
¥ffi&C7gJ5R3*vCl>&. C<3!^|jfiffi|rW4JlIB«R*^L/ 
ri^ 0 S±e©^^ K3 0TfCttF*3gUiBttiLT3iB 

Cft6©gEj§L yvis> 
ffift^<D«^ii^lB«^fiS^*ffl^T«fiE3ti-& e * 
fiCD^JISIBt^L/. «±JWD1B» 2X^138 2 

20 W 1 y S/^-S/a >ittM4 ftjgaf 6, *b 
C(D^y^-t/3>*B»JR4^c«LbJB^^ F3* 

cc, «±»/n'^ F3a^^^^-^3>te«Bt4±tc 

C<ZV>" y ^->> 3 >J^R<t<D?B»tt^fS:tCfi»-C 
iM38«X9^?»i;>^(c«I:DiHI346. CCD 

mnmt isxtzimmtrcs io, ^mmux^ns^ 

as»WCC«ft3tirT iOx^TaOxJBi 
30 ft*) (xtt««J:tTiE») BI*oa«*«iW"r*, ^ 
CC, TiJ»3 8O±«:^y+y*JHJ|iLrBW5 0n 
mCDT i NJ^3 9*^^<y * 'J >yjSCC<t 0«»3* 
£ 8 JK/11 0 0 0 nmOA 1 -Cu^g4 0 

* U>yffiCCct»)it8l3-S4. 
[0 0 1 1 ] iKtc, R 1 Ea^t7* h UiPX h 

A 1 -CuEIB4 0*/** F3±R0 S ^^^'-V3> 
IB«Bl4±CCJBRtrs (mi (b) ) o »CCC. 
-^3>8»I4MA 1 -CuiS»4 0©±(C^*5/ 
40 <->3>»iI4 1 ttZm-Z* ZLX. Jiyls^- 
^a>IB3»JR4 ICC. A? F3<Difi±3&5 6-r*iT> 
»4 2*«Jfltr*. CCD^PgPl^CDA 1 -CulB*t4 0 

v F«a^^>f J -{>^SR»4 4<bft5o T)l 

aZ/W 4*4 3%7}<l'7 : 4>#Zi*:XV<{*tf>7 : 4 
>#imid&Z> <H2> . «±CD±9tc, «|B«R<D«^^ 

50 ftn&t>m«i'?Z>^&£LXm^t>tl2> 9 C 
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-■JA^9 FOttgtt, FJk6r6 0fcffiWc« 

w*i»i»Bfccsp>f r -< >?t*>tc£>, m±m<DA i -c 

^(^KOTftfcSti*. 10 
[00121XK, 03&tf04£#fl3Ur3l2O||S& 
0l«:8i9§-r*. 035^*04 (a) tt, 
>^XIi^^-r^4£^sffiO»fS^, 04 (b) 

WI0t^^ o ¥ag#S«tt, H5Cc^Sti/ct/»;=J 

s tifcs/ »; a >mm»mmaiZ, e> y a >mtM«c to 

*B»IS^JBJ5JcSnT*5 0, *<D±fc«fcO< tt»6&CD 
K»*JJBfl6Stir^5. CO^f*£«te^j0E3ftfcK 

F**attS4m>s. /^fb, sta<bisit;«t>L/<» 
fbjs, y n tiitt tcD^- sr > 3 ismmmtc 

bpbwchsjv whu-co*. fosmksu*. £ 

*>r ;i/ 5 - £ A & £ 0JHH#> 6tt SiiO'f* * > ^ 7 <f + 
Ojfe««:»tt3ti4. >*9-f+tt, ^gpy 

Bg, W*K, ^9^-^oS&«^art(C«tt$n&. 30 
[0013] *2»tta«2 0©'<? FOiftffltt, i3 
(a) Kl7S3*lTl»£ B ^S<*S*2 0±O*&»)g2 1 
0C^iffi3ftfc»Etttt. £J1BH«-C&9, CuSil^ 
* F2 3tt, *±^Oie^2 2 <fcE!C¥ffitC»tfc3*iT 

F 2 3 ©TfcttrtaraSKi It 3 JgOJBMBBUao^ 

6012*11, mm7??te, 

t±IOM2 2»tfB«2 2iC«M3n 
fcm©*JJi'<» F2 3*ME'*'&<fc9«:, *&ffJlfi2 1 

C©A*„^e/ 3 >3|6»|j|2 4tCftJbJB^<v F2 33W 
«a-r*J:5«cBIIPW*JB«-r4 (03 <a> > . * 
fit, re* F2 3aCK^»5/'<-5/a>16l»K2 4±CCC 
(Dm- „ ^->> 3 > tfiftgl i Offi#tt##?£ fc,R 

-^BisR©aa*aiMr 43»««i in i m 2 8 £*tts 

£i±6o t©#W£GTtt|fii»Ii«:S i O a ^^ffiffl 
LTOSfltettT i ^TaO«aflBctt©*4«l*«a* 50 



«fB82 0 0 1 -15 5 16 
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U>. COSIBt SB»WCCK{b3tl-CT i Ox^T 
aOx«±&?) (xttfflJSRifc-CiEK) e**0a»£»M 
T4o 

[0 0 1415XCC, T i«2 8<0±{C^y^y^;Ha<i: 

in i NI2 9£*t!S$i±£ 0 ^mucto^Tiw; 

tt, T i NtWc, WN, TaN 4 WSiN v TiSi 
N«Ct*J*4 g A 1 -Cu^Ml 9*ttl /* 

m^^^'>^y>^^Ci«9^a3#4o *CC, R 1 E(R 
eactive Ion EtchiruOffii/B^T 7 * h US^X h flUm 

*r> *«6«oc#i6JHMi*A*-i>^LrA i - 

C u mgl 1 9 *A v F 2 3 ±R^< * 3 >*6*t 

«2 4±fC*«^* (03 (b) ) o Jfcic. -rC*S^- 
^>3>ilI2 4MA 1-CuBBl 90±K^»J/ 

v J/**-^ 3 ^Hmm 1 7 ©5BP»«r»aUT«§PaPrt 
OA 1 -CuEKl 9£T;b:* ~^A/^ FIWdi-T 
4o COTJU5^«5A^^ F«B«3&i3K>f s -/ >^8|J»8 
£<C4. TJl/S~^A,K* F««tCTJl/5^«5 

AffliR*>6ft*«i<>fw 8*#>? : 4># 
3*T'7-f+'#>f s -f >^#^JSST* (H4 (a) > . 
tUiOcfc^C, ftetR<Dffl'*y F±CC*J«3tlfcTiU3 

[0015] m57iMH 1 04#iir^3^ 

(a) tt, ^«3R-f«i»«3tlte^y^--l?©¥in 
0, 06 (b) tt, 06 (a) OA - A' «C»5a5# 
OSffM0, 06 (c) tt, *W#3R^.©/^^ F8P»** 
r^«f^fi<D«K«^tt9H. 07 (a) tt, 

m*timm$fttc'*v*-v><DW-wm, 07 (b>tt, 

07 (a) OA- A' i!Ut^aB#Of&T®0, 817 
(c) tt, smttt&-<Dtf>? 4 a 
>^Uca', FSI^€:^T*«(*»«0«BSg|WBrffi 
0, 08 (a) tt, ^aWJR^iaSStiVfc^y*--^ 
O^Fffi0, 08 (b) tt, 08 (a) (DA- A' tt^C?& 
5§B#Of&rffl0, 0 8 (c) tt, ^VfMt^CDIfittfieS 
H*ftLfc^y FW»*7n-r¥«(*S«0«lilSW»Wrffi 
0, 09 (a) tt, * + y^«ri6L/^-y^-^O^ffl 
0, 09 (b) tt, 0 9 (a) OA -A' tSUC?G5BH# 
OKffi0, 01 Ott, *^0»*4^-rSi2^«tn 

[0016] 5/'j3>«5x-A«:»fcL/<ttH^fe*6 
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•5. 05 B, »Sl3tl/t^y7'©*SISIRy ! »r®S-C* 

o«iSS3 i trmoymmm (mma-?) «$hT 

*s *) . &±Jf4C tt» fc t, < (£«£&©£* 3 2 tfjgft S 

»F3 3*sftl&34vCt>&. EMMM*. f!J 
3>fiHbilfc<!f©'< * > a >*6i!iM3 4KMM! 10 

g^n-c^-s. l#>u A-,K3 3©*«. «aaw< 

» J/"C- v- 3 >*fii^)g 3 4 CC J; o rfeSS n. 

u-cvs 7 >>-<-^ 3 >«si»BS3 4 Kjgfiss n 

^□S|53 5«CH*iv RfflLTl**. K3 3©& 

[0 0 1 7 ] H5fc5t£ti£¥«tt£fi3 OB, f'^ 
9iUH6 (a) KinTJ:5(c><?^-^{c*S*BS 
n. -5-©f£SSEflSft£. C©^»^-5?1 IB. m 20 

hft^O«4fiWl 3^«fci3ll»SnS. ^-^-^1 1 
rtgflOJSi&SIWcB^ » ir-y 1 1 ©J^SHlK£«glffJtt 
«K*fT ^gBUfiS (0^-bhT) KWRWCcSSItShfc 
«&©**?■ 1 2#B5eS*i-CC>£. C©ig^-X 1-4)8 

*B&sfcacc 200 "Cfia©j&ftrjjD&-f -5. c© 

*£**4fT 5 „ IftWKW, lO-'Torr H±©*&K 
ctttcfcO. flaswc F 
©^#K<fc*5WJK&3ft£>»-£i&S2K>©ft. C©H 30 

S. $IMS3 0Oa-> FS&CflMfflB. 06 (c) K 
inSJTCOS. ¥«{*S1£3 0±©|&lilg3 ltC^RRS 
tifcfflEtttt. MEiCAQ', '< 9 F3 3i*. SJbJB 
©iSif£3 2 (05#M) ilUD^S^fiSSnri^o 
C©Hifi0(»4JliH«K^l/TI,»-5*i. *»Wt?tt4Jl 

i5*suci®e>-r. -5-n«j:«3^<-ctii»&<-rfcs^. *± 

»©'<* F 3 3 ©TtCBrtSPiBiSai L-T 3 m<omffl&3 
6 ifimmztiX EfillfflB. «!)&:£*#> e>Jtr£Jgi& 

^v^3 7K«fci5^£ll$Cc£«3tt-t^.5. C*l6©IB 40 

-r-viiz-c #^7% >^4tf 5. 05{c^sns^' 9 
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